Divergent effects of tumor necrosis factor-alpha and lymphotoxin-alpha on lethal endotoxemia and infection with live Salmonella typhimurium in mice.
During septic shock with Gram-negative microorganisms, mortality is determined by two independent factors: high concentrations of circulating proinflammatory cytokines and multiplication of the microorganisms in the organs of the host. We studied the role of endogenous tumor necrosis factor-alpha (TNF) and lymphotoxin-alpha (LT) in the pathogenesis of lethal endotoxemia and infection with viable Salmonella typhimurium. Compared to wild-type control mice, TNF-/-LT-/- knock-out mice were more resistant (100% versus 25% mortality) to a lethal challenge with LPS, due to a significantly decreased production of the proinflammatory cytokines TNF, IL-1alpha and IL-1beta. In contrast, TNF-/-LT-/- mice were highly susceptible to infection with viable S. typhimurium as compared to wild-type mice (100% versus 0% mortality), and this was accompanied by a 100-fold greater bacterial load in their organs. The effect of endogenous TNF and LT during infection was mediated by a defective recruitment of neutrophils at the site of infection, as well as a reduced intracellular killing of S. typhimurium by these cells. These results show that TNF and LT have crucial, yet opposite effects on lethal endotoxemia induced by S. typhimurium LPS and on the infection of mice with live Salmonella microorganisms, and suggest caution when extrapolating results obtained in the lethal endotoxemia model to bacteremia in patients.